Oral repeated-dose toxicity studies of BIA 10-2474 in cynomolgus monkeys.
BIA 10-2474 (3-(1-(cyclohexyl(methyl)carbamoyl)-1H-imidazol-4-yl)pyridine 1-oxide) is a novel fatty acid amide hydrolase (FAAH) inhibitor developed by BIAL for the treatment of medical conditions which would benefit from enhanced levels of endogenous anandamide (AEA) such as pain disorders. During a Phase I clinical trial one subject died after receiving BIA 10-2474 and others displayed neurological signs. As part of series of papers presenting all the toxicology data available prior to the clinical trial we report here the nonclinical toxicology studies performed in cynomolgus monkeys. Maximum Tolerated Dose (MTD) studies and a preliminary 14-day study by oral (capsule) administration of BIA 10-2474 established a dose between 90 and 120 mg/kg/day as a suitable high dose for a subsequent regulatory toxicity studies. An up-titration scheme was used to achieve these doses. The dose-limiting effect was the early sacrifice for ethical reasons of monkeys at doses from 125 mg/kg/day upwards. Thereafter, regulatory 4- and 13-week oral gavage toxicity studies followed by a 2- or a 4-week recovery period, respectively, were performed. In both cases a 3-4-week up-titration period was used prior to repeat dosing with the target doses. One female was euthanised during the up-titration period after receiving 9 administrations of 75 mg/kg as a result of bleeding erosion on the feet and hands and ulceration on the tongue. These signs were not seen in any other monkeys during these studies. Doses of 10, 50 or 100 mg/kg/day were administered during the 4-week study and clinical signs related to the pharmacological action of BIA 10-2474 (e.g., tremors and weakness, incoordination and loss of balance, reduction in food intake and reduced body weight) were observed in several monkeys from the intermediate and high dose. Histological alterations consisted of axonal dystrophy in the fasciculus cuneatus (dorsal medulla oblongata) characterized by swollen axons and myelin sheath edema, edema in the pars nervosa of the pituitary gland and vacuolation of Meissner's plexus ganglia in all gastrointestinal segments. All lesions recovered and a dose of 100 mg/kg/day was considered to be the NOAEL. In the 13-week oral study the monkeys received BIA 10-2474 daily by gavage at a dose of 6.25, 37.5 or 75 mg/kg/day. Similar clinical signs and histological alterations as noted in monkeys of the 28-day study were observed in monkeys at 37.5 or 75 mg/kg/day. All findings recovered, and the dose of 75 mg/kg/day was considered the NOAEL.